I. Introduction
Microbes are widely spread out in nature. The presence of resistant bacteria in food and food producing animals has led to much more question and assumption about the transmission of these bacteria from animals to humans. The microbiological food safety is an increasing public health concern worldwide. Many epidemiological studies and research have implicated foods of animal origin as major vehicles associated with illnesses caused by Escherichia coli, Campylobacter, Salmonella and Yersinia spp. [1] . Antibiotics have been used successfully in poultry for different purposes such as growth promotion, prophylaxis, or therapeutics. However, their use in animal production and human therapy has resulted in increased bacterial resistance to many [2] . As a result, chicken and meat can harbor antimicrobial-resistant strains that can be transmitted to humans.
During the past two decades, severe outbreaks of gastrointestinal illness have occurred by food borne pathogenic Escherichia coli, especially 0157:H7 [3] . Escherichia coli are one of the common microbial floras of gastrointestinal tract of poultry and human being [4] . Although most isolates of Escherichia coli are nonpathogenic but they are considered as indicator of faecal contamination in food and about 10 to 15% of intestinal coliforms are opportunistic and pathogenic serotypes [5] and cause a variety of lesions in immunocompromised hosts as well as in poultry. Among the diseases some are often severe and sometimes lethal infections such as meningitis, endocarditis, urinary tract infection, septicemia, epidemic diarrhea of adults and children [6] and yolk sac infection, omphalitis, cellulitis, swollen head syndrome, coligranuloma, and colibacillosis [7] . Salmonella may cause three types of infection namely enteric fever (typhoid and paratyphoid fever), enterocolitis (gastroenteritis) and septicemia in human [8] . Typhoid fever is one of the major causes of morbidity and mortality in developing countries [9] . In the last two decades, the worldwide emergence of multiresistant Salmonellae has led to the application of fluoroquinolones and broad-spectrum cephalosporins against Salmonella infections [10] . However, nalidixic acid-resistant strains (MIC, >32 mg/liter) exhibiting reduced susceptibility to ciprofloxacin (MICs, 0.125 to 1 mg/liter) have emerged and become endemic in South and South-East Asia [11] . Such strains have also been reported from other parts of the world [12, 13] . Consequently, there is treatment failure with ciprofloxacin in patients infected with these organisms [14] . Enteric fever isolates that are either multidrug resistant or with reduced susceptibility to ciprofloxacin reported from expatriate workers of South Asian origin from Kuwait [14, 15] . There is no specific link between hospital and poultry but in both place antibiotic uses are more frequent. Here we tried to find out the level of contamination and resistant profile in both places.
II.
Materials And Methods
Sample Collection
Samples were collected from Chittagong Medical College (CMCH) hospital and Jayson poultry farm, north featherbed, Chittagong. In various ward of the hospital, the hospitalized patients released their discharges (stool, urine, etc.) in the toilet. Sample 1 Liquid hospital waste collected from the safety tank of the CMCH. Sample 2 Hospital waste discharged collected from the sewage system drain to which the wastes of hospital were outlet from the safety tank. Sample 3 Municipal sewerage system waste collected from municipal sewerage drain collecting the waste from hospital waste. Poultry samples were collected from the wastes position and named as following. Sample 1: Fresh chicken feces collected from the Jayson poultry farm that is placed in north featherbed, Chittagong. Sample 2 Liquid wastes collected from the drain through where the waste materials are discharged out of the farm area. Sample 3 the field where these waste materials are finally thrown away.
Isolation and Characterization of Resistant Escherichia Coli and Salmonella Spp from Samples
Isolation of tetracycline resistant Escherichia coli and Salmonella spp from poultry waste: Tetracycline resistant Escherichia coli were isolated from the sample 1, 2 and 3 collected from poultry waste and tetracycline resistant Salmonella were isolated from the sample 1, 2 and 3 collected from poultry waste.
Transferring single colonies of Escherichia coli from NA plates to EMB agar media
Single colonies were picked up by sterile tooth picks randomly from the PCA plates (with tetracycline in case of samples collected from the poultry farm). The colonies were then patched on an Eosine Methylene Blue (EMB) agar plate containing 30 μg/ml tetracycline in case of poultry waste samples to isolate the E.coli colonies. The EMB plates were then allowed for incubation at 37ºC for 24 hours. Single colonies were picked up by sterile tooth picks randomly from the PCA plates (with tetracycline in case of samples collected from the poultry farm). The colonies were then patched on Brilliant Green Agar (BGA) plate and Bismuth Sulphate Agar (BSA) plate for isolating the Salmonella colony plate containing 30 µg/ml tetracycline in case of poultry waste samples. The plates were then allowed for incubation at 37ºC for 24 hours.
Isolation of ciprofloxacin resistant Escherichia coli and Salmonella spp from hospital wastes
Ciprofloxacin resistant E. coli were isolated from the sample 1 and 2 collected from hospital waste of CMCH and ciprofloxacin resistant Salmonella were isolated from the sample 1 collected from hospital waste of CMCH.
Transferring single colonies of Escherichia coli from NA plates to EMB agar media
Single colonies were picked up by sterile tooth picks randomly from the PCA plates (with Ciprofloxacin in case of samples collected from the hospital). The colonies were then patched on an Eosine Methylene Blue (EMB) agar plate containing 30 μg/ml ciprofloxacin in case of hospital waste samples to isolate the E.coli colonies. The EMB plates were then allowed for incubation at 37ºC for 24 hours.
Transferring single colonies of Salmonella spp from NA plates to Brilliant Green Agar (BGA) plate and Bismuth Sulphate Agar (BSA)
Single colonies were picked up by sterile tooth picks randomly from the PCA plates (with ciprofloxacin in case of samples collected from the hospital sample). The colonies were then patched on Brilliant Green Agar (BGA) plate and Bismuth Sulphate Agar (BSA) plate for isolating the Salmonella colony plate containing 30 μg/ml Ciprofloxacin in case of hospital waste samples. The plates were then allowed for incubation at 37ºC for 24 hours.
Microscopic examination of morphology bacteria
The size, shape, arrangements and Gram reactions of the 24 hour bacterial cultures were observed in a microscopical field [16] .
Conventional biochemical test for the identification of E.coli and Salmonella
Conventional Biochemical tests employed for the identification of E.coli and Salmonella were Motility test [17] , Indole test [18] , Citrate test [19] , Lactose fermentation test [20] , Voges-proskauer (V.P.) test [18] , Methyl-red test [18] Test on TSI Agar [18] , Urease production test [17] It should be mentioned first in all cases of identification antibiotics (tetracycline 30 µg/ml for the poultry isolates and ciprofloxacin 30 µg/ml for the hospital isolates) were maintained.
Materials
Ciprofloxacin HCl BP, Tetracycline BP, Penicillin G BP, Ampicillin BP, Amoxicillin BP were gift sample from Standard laboratories Ltd, Chittagong, Bangladesh. All the reagent and analytical kids were used during different tests were reagent grade.
Antibiotic Susceptibility Analysis

Disc diffusion method
The standardized disc diffusion method also known as Kirby Bauer method [21] was used for the in vitro determination of the sensitivity to the antimicrobial agents. The antibiotic sensitivity of the isolated strain at different concentration was performed by using standard paper discs with different concentration. We used 5 µg, 10 µg and 20 µg ciprofloxacin paper disc in case of hospital waste isolates to measure the resistance pattern of the isolates against this antibiotic. Similarly, we used 10 µg, 20 µg and 30 µg tetracycline paper disc in case of poultry waste isolates to measure the resistance pattern of the isolates against this antibiotic.
MDR determination
Antibiotic sensitivity test of the ciprofloxacin and tetracycline resistant E.coli and Salmonella were done by disc diffusion method [19] on Agar medium with disks containing amoxicillin (10 μg), ampicillin (10 μg), tetracycline (30 μg), Penicillin G (10μg) and ciprofloxacin (50 μg).
Turbidity method: Culture preparation and absorbance measurement
Bacteria were grown in the broth and incubated for 24 hours at 37ºC. The 40 hour old broth cultures were taken and each of them are dispensed in small vials containing 1 ml of Muller-Hinton broth containing different concentration of antibiotics (30 µg/ml of ciprofloxacin in case of hospital waste samples and tetracycline 30 µg/ml for the poultry samples). The rate of inoculums transfer is 1:200. A control for each of the culture was maintained by keeping a vial without inoculation. The vials were then incubated at 37ºC for 24 hours. By using light absorbance technique, the growth of bacteria was measured at 590 nm in a spectrophotometer. Then the resistant pattern was analyzed by drawing a graph using the chart of absorbance in different concentrations of tetracycline (40 µg/ml-150 µg/ml) in case of poultry samples and ciprofloxacin (200 µg/ml to 3000 µg/ml) in case of samples collected from hospital waste.
III.
Results And Discussions
Isolation of Tetracycline and Ciprofloxacin Resistant
The isolated colonies were identified by conventional biochemical test. A total of 15 individual colonies of Salmonella (10 from poultry sample and 5 from the hospital waste samples) were isolated. From the tetracycline containing nutrient agar plates were patched in the tetracycline containing BGA and BSA agar plate for the isolation of tetracycline resistant Salmonella from the poultry sample. Similarly, from the Ciprofloxacin containing nutrient agar plates were patched in the Ciprofloxacin containing BGA and BSA agar plate for the isolation of Ciprofloxacin resistant Salmonella from the CMCH sample. Characteristic black colonies on the BSA plate and whitish colony on the BGA plate with turning the plate red to yellow was observed after incubation of the isolates. In the poultry sample no Ciprofloxacin resistant strain was observed. The isolated colonies were identified by conventional biochemical test. Total experimental results are summarized in Table 1 .
Isolation of Tetracycline Resistant Escherichia coli and Salmonella spp
Tetracycline resistant 12 Escherichia coli and 10 Salmonella isolates from poultry sample in different concentration of tetracycline were isolated from poultry sample. Results are summarized in Table 2 . 
Isolation of Ciprofloxacin Resistant Escherichia coli and Salmonella spp
Ciprofloxacin resistant 8 Escherichia coli and 5 Salmonella isolates from poultry sample in different concentration of Ciprofloxacin. Results are summarized in Table 3 .
Multidrug Resistant Pattern Analysis
All Escherichia coli and Salmonella isolates from hospital samples were found to be multidrug resistant as they were not sensitive against several commercial antibiotics. Results are summarized in Table 4 .
IV. Discussion
Our studies on the prevalence and antimicrobial resistance profiles of Escherichia coli and Salmonella from poultry and hospital wastes from Chittagong, Bangladesh, revealed a high level of contamination. Ciprofloxacin and tetracycline resistant Escherichia coli and Salmonella spp. Isolated from hospital and poultry samples. The isolates are identified by different biochemical methods. All results are summarized in table 1. According to the colony character, presumptive test and biochemical test results, the isolates were found to belong to Escherichia coli and Salmonella spp ( Table-1 ).12 tetracycline resistant Escherichia coli and 10 tetracycline resistant Salmonella spp isolated from poultry samples. 8 ciprofloxacin resistant Escherichia coli and 5 ciprofloxacin resistant Salmonella spp isolated from hospital samples. After consumption, undigested portion of ciprofloxacin and tetracycline were entered into septic tank with patient discharges (urine, stool etc.) So, the microbes available in the septic tank became resistant. From sample 3 (outside drain through which septic tank wastes release into the environment), microbes are spreading around the CMC. As like as CMC, in poultry also resistant microbes are forming and spreading surrounding. Both may create a great health hazard in Chittagong city near future. Ciprofloxacin resistant Escherichia coli and Salmonella spp isolates from hospital samples can grow in higher concentration of ciprofloxacin 3000µg/ml. on the other hand tetracycline resistant Escherichia coli and Salmonella spp. isolates from poultry can grow in tetracycline concentration 150µg/ml. (Table 2 and Table 3 ) Multidrug resistance in Salmonella is not uncommon [22] reported multidrug resistant Salmonella from human and food animals in England and Wales. In this study, all the isolates are subjected to antibiotic susceptibility test against other commercial antibiotics like Penicillin G, Ampicillin, and Amoxicillin. The isolates of Escherichia coli and Salmonella spp. from hospital sample are multidrug resistant. (Table 4) 
Here ERCH = E.coli Resistant to Ciprofloxacin and SRCH= Salmonella Resistant to Ciprofloxacin from the hospital samples isolates.
Prevalence of Salmonella in Iran (33%) is less than many developing countries, including 51% in Argentina, 68% in Ethiopia, 72% in Thailand [23] . The Salmonella contamination percentages in poultry products are generally lower in the most developed countries [24] .
Our findings indicate the prevalence of antibiotic-resistant Escherichia coli and Salmonella in hospital wastes is high. All Salmonella isolates were resistant to ciprofloxacin; these results are similar to those reported by others. Resistance to tetracycline, Penicillin and fluoroquinolone was the most intriguing finding of our present study. A recent study from Iran of clinical isolates of Campylobacter spp. revealed 62% were resistant to ciprofloxacin [25] . Administration of fluoroquinolones as the first choice of treatment for acute diarrhea in Bangladesh may need to be reconsidered. Failure of fluoroquinolones in treatment of enteric infections in humans in Austria has been reported by [28] . Tetracycline was the second most frequently used type of antibiotics in hospitals in Bangladesh. In Bangladesh, poultry is often treated with tetracycline and ciprofloxacin. Tetracycline is used for growth promotion of livestock. During our study we found 12 Escherichia coli and 5 Salmonella isolates from poultry samples were resistant to Tetracycline and Ciprofloxacin [26] reported that Escherichia coli isolates from poultry and poultry environment of Bangladesh are resistant to Ampicillin, Penicillin G, Ciprofloxacin, Tetracycline, Chloramphenicol, Neomycin, Kanamycin. Therefore all the isolates of poultry samples may be multidrug resistant.
We think that development of multidrug resistant microbial strain is not good sign for a country like Bangladesh. Bangladesh is a highly dense populated country; here peoples are not well educated and not conscious about health and microbial contamination, drainage and sewage systems are not well managed. During rainy season maximum area of the Chittagong city goes under water due to insufficient swage and drainage and has a great chance for spreading all over the city and may create serious health vulnerability. If multidrug resistance develops in such way, in future we may not get resistant antibiotic. For development of new antibiotic or other chemotherapeutic agents no fruitful research under way. So we have to think twice before prescribing and using of antibiotic. To reduce development of resistance in these pathogens, surveillance, monitoring of resistance, prudent use, educational programs, research and the use of alternatives to antimicrobial treatments like vaccination are recommended by the WHO [27] 
V. Conclusion
The occurrences of ciprofloxacin and tetracycline resistance E.coli and Salmonella in the hospital wastes and poultry wastes is really an alarming factor for public health. This study revealed that different types of antibiotics are used in hospitals for treating diseases. After application, those antibiotics may be excreted by the patient or raw antibiotics can be found in the wastes as hospital discharges. These wastes are discharged in the environment from the hospitals. These can develop resistant microflora against those antibiotics in the environment. That is why all the isolated ciprofloxacin resistant E.coli and Salmonella showed resistance to common antibiotics used in CMCH. The presence of multidrug resistant pathogen in hospital wastes may contribute to develop potential problem in public health. In poultry wastes also antibiotic resistant microflora is developing and it is alarming for us. This study in some extent favors the necessity of taking immediate step to solve this problem. In both hospital and poultry the use of antibiotics must be under recommendation by WHO [27] due to control antibiotic resistance.
